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1. Introduction
We designed and synthesised a series of small, rigid, hydrophobic 
templates as scaffolds for small molecule molecular recognitions 
studies. The structures were examined by a combination of 
molecular modelling techniques and X-ray crystallographic 
methods.1
2. Synthesis of templates 
Scheme 1: a) cyclopentadiene, ethanol 0°, 85%; b) Ac2O, pyridine, 20°, 7 days, 75%; c) LiAlH4 / ether, 
<50%; d) Ag2O, benzene 100%; e) cyclopentadiene, benzene, 100%; f) recrystallisation from CH2Cl2 / 
petroleum ether; g) TiCl3, acetone,water 100%.
The key template 7 is a formal 2:1 adduct of cyclopentadiene and 
benzoquinone, however in order to obtain the desired endo-syn-
endo isomer, a stepwise approach needs is necessary.
Intriguingly, template 7 does not undergo simple reaction with 
Grignard reagents. Rather, it undergoes tetra-a-alkylation to yield 
16,17.
 
4. X-ray structures of 7 & 8
The rehybridisation of the central ring from sp2 to sp3 results in 
an increase in the distance between the two π systems from 4.3Å 
to 5.5Å.
5. Synthesis of clefts 12 - 15
The increased distance between the two π systems results in a 
increase in the LUMO energy of 8,  resulting in a much slower 
rate of addition of the powerful diene 1,3-isobenzofuran.
The wide-bore diol 14 could be dehydrated to yield a narrow 
bore structure 15. Both clefts were capable of binding small 
molecule hosts.
6. X-ray structures of 14 & 15
The diol 14 is shown bound to a disordered cyclohexane solvent 
molecule through mainly hydrophobic interactions, whereas 15 
contains a chloroform molecule making several interesting 
interactions including halogen bonds and a polar H-π interaction. 
Cleft hydrogen atoms not shown for clarity.
7. References
1. Stereoelectronic Effects on Dienophile Separation Influence the 
Diels–Alder Synthesis of Molecular Clefts. Martin J. Stoermer, 
Wasantha A. Wickramasinghe, Karl A. Byriel, David C. R. Hockless, 
Brian W. Skelton, Alexandre N. Sobolev, Alan H. White, Jeffrey Y. W. 
Mak, David P. Fairlie, Eur. J. Org. Chem., 2017, 45, 6793-6796. https://
onlinelibrary.wiley.com/doi/full/10.1002/ejoc.201701319. Some 
reaction schemes are simplified and differ from the published 
version of record by renumbering of the chemical structures. 
Reproduced and modified with permission of Wiley publishing.
O
O
O
O
OH
OH
O
O
O
O
O
O
OAc
OAc
6 5
432
7
a b c
d
ef, g
1
OH
OHR
R
or MeLi
or MeMgI
H H
O
O
H H
7 8, R = H (75%)9, R = Me (< 5%)
LiAlH4
O
O
OH
OH
O
O
O
Ph
Ph
O
Ph
Ph
OH
OHO
Ph
Ph
OH
OHO
Ph
Ph
O
Ph
Ph
k1
O
O
O
Ph
Ph
4.26 Å 5.51 Å
k2
k3
k4
7 8
1311
12 14
OPh Ph
10
10 10
1010
OH
OH
15
OH
OHO
Ph
Ph
O
Ph
Ph
14
Ph
Ph
Ph
Ph
- H2O
HCl
H H
O
O
H H
7
R R
O
O
R R
16, R = Me (58%)
17, R = BOM (77%)
R-I, Et2O, reflux
MeLi, Et2O, reflux
